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To all whony it puy coneeri:

Beit known that we, WILBER D. FORSYTH
and Exos T. BELL, citizens of the United
States, and residents of Pittsburg, in the
county of Allegheny and State of Pennsyl-
vania, have invented certain new and useful
Improvementsin Devices for Removing Scale
from Boiler-Tubes; and we do declare the fol-
lowing to be a full, clear, and exact deserip-
tion of the invention, such as will enable oth-
ers skilled in the art to which it appertains
to make and use the same, reference being
had to the accompanying drawings, and. to
letters of reference marked thereon, which
form a part of this specification.

Figure 1 of the drawings is a section on the
line ¥ 1, Fig. 2. Tig. 2 isa section on the line
xx, Fig. 1. Rig. 31s a'side elevation of the
invention,  Fig. 4 isa detail view of one of the
cutter-carrying arms and its cutter-journals.
Figs. 5, 6,7, and 8 are detail views of different
forms of cutters.

This invention has relation to devices for
removing scale from boiler-tubes and other
tubularstructures; and it consistsinthe novel
construction and arrangement of parts, all as
hereinafter set forth..

Inthe accompanying drawings, illustrating

‘thisinvention,the letter A designatesthebody

portion of the cleaner head, which consists of
aforward conical portion A’, comprising web-
form or radial ribs «, connected at front and
rear by radially-slotted circularledges ¢, and
of arearcylindrical portion A? consistingalso
of radial ribs «, connected at the rear by a
radially-slotted cireular ledge @ and con-
nected torwardly by the rear circular ledge
of said forward coniform portion. Theabove
circular and radial ledges are adapted to be
all cast in one plece.

B represents the conoidal point portion of
the head, and C the base portion, to which
poweris applied in order to rotate the cleaner.

D D indieate arms which are pivoted at d
in the radial slots of the forwardmost ledge
«' in such manner as to have under rapid ro-
tation an outward radial movement, being
gnided in such movement by the radial slots
«'" of the ledges ¢, and being limited in such
movement by stops, (indicated at¢). Theshie
walls of the radial slots of the intermediate

and rearmost civcular ledges ¢ support said
arms D in all positions thereof against lateral
strain. Tach arm D is provided with a seat
" for the reception of an.elongated pivoted
rolling cutter or cleaner E, working in the
radial recesses between the forward radial
ledges @', and usnally of tapering or cone-
frustum form, and with a seat " for the re-
ception of a eylindrical finishing-roller or ro-
tating eleaner I, working in the radial re-
cesses between the rear radial ledges o', and
which, following the main-cleaning-roller E,
serves to clean the bore of the tube and give
it a smooth finish. -1t is not designed, there-
fore, that the outer teeth of the finishing-rolls
shall project beyond the outer teeth of the
cutting or cleaning rolls at their broader ends
or bases, as they are not intended to work
in a circular path of largerdiameter than that
of the forward tapering roll-cleaners.

There are provided in each head three or
more of the movable arms D, carrying rolling
cutters, and: it is preferred that the rolling
cutters E eachextend substantially the entire
length of the conical portion of the body and
be made with teeth extending lengthwise
thereof or rib-teeth and that with the same
diameter each rolling cutter have a different
number of teeth, in order to facilitate their
attack upon the scale and to avoid ‘“track-
ing” in their work.

The cleaner-head having beeu inserted in
the tube is rapidly rotated by any suitable
power, and this rotation causes the arms and
their rolling cleaners to.move outward and
attack the seale by rolling contact under cen-
trifugal pressure.. The rib-teeth of the for-
ward cleaner-rolls rapidly eut into-and disin-
tegrate the scale, the differentiation in their
action facilitating the matter. Furthermore
the eleaner-cutters having inclined action
against the scale throughount their length and
working from-a lesser to a higher angle grad-
nally cutout thescale in a conical mannerand
without forming steps or obstructive ledgesin
the work. Theteeth of these cutters when at
the outerlimit of their movement extend sub-
stantially the entire thickness of the scale
inerustation. - The cleaner-rolls are followed

by the eylindrical rolls which work upon the
inside of the tube in a-manner parallel there-
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with and have a finishing or polishing effect
thereon, cleaning away the traces of the rough

“work of the forward cutters.

In this head it will be observed that the
cleaner-cutters are elongated and each one
extends the entire length of the cleaning por-
tion of the head, being followed only by the
finishing-roller. : '

Inits construction the eleaner-head is com-
pact and durable and is believed to be well
adapted to the hard work. for.which it is de-
signed. .

Having described this invention, what we
claim, and desire to secure by Letters Patent,
is—

1. In a tube-cleaner, a rotatory head, cen-
trifugally-acting arms mounted in said head,
each of said arms having journaled on it a
single elongated inclined rolling cutter hav-
ing an uninterrupted inclined cutting-face
adapted to make an inclined cut in the scale.

2. In a tube-cleaner, a rotatory head, cen-
trifugally-acting arms mounted in said head,
each of said arms having journaled 'on it a
single elongated inclined rolling cutter hav-
ing an uninterrupted inclined cutting-face
adapted to make an inclined cut in the scale,
and finishing - cutters following said ‘first-
named cutters.

3. In a tube-cleaner, a rotatory head, cen-
trifugally-acting arms mounted in said head,
each of said arms having journaled on it a
single frusto-conical cutter having an unin-
terrupted cutting-face adapted to make an
inclined cut in the scale. ,

4. In a tube-cleaner, a rotatory head, cen-
trifugally-acting arms mounted in said head,
each of said arms having journaled on it a
single frusto-conical cutter haying an unin-
terrupted cutting-face adapted to make an
inclined cut in the scale, and finishing rolling
cutters following said. first-named cutters.

5. In a tube-cleaner, a rotatory head, cen-
trifugally-acting arms mounted in said head,
sach of said arms having journaled on it a

single frusto-econical cutter having an unin-
terrupted cutting-face and finishing rolling
cutters following said first-named cutters
having ‘working faces which when thrown
outwardly will be parallel with the walls of
the tube. -

6. In a tube-cleaner, a votatory head, cen-
trifugally-acting arms mounted in said head,
each of said arms having journaled on it a
single elongated inclined rolling cutter hav-
ing an uninterrupted inclined cutting-face,
said cutters having differentiated longitudi-
nal teeth. )

7. The combination with a cleaner-head
adapted to be cast in‘one piece, and consist-
ing of a coniform forward portion having
weh form or radial ribs connected at the front
bya circularledge, and connected at the rear
by a radially-slotted circular ledge, and of a
rear portion having radial ribs connected at
the rear by a radially-slotted circular ledge,
aud connected forwardly by the rear ledge of
said forward coniform ‘portion, of centrifu-
gally-acting cutter-carrying arms pivoted. to
said forward circular ledge, and working in
the radial slots of said rear circular ledges,
and rolling cutters carried by said arms, and
working in radial recesses between said ra-
dial ledges, substantially as specified.

8. A cleaner-head for removing scale from
boiler-tubes consisting of a coniform body
having a web-form central portion, radially-
slotted circular ledges, swinging arms pivoted
at the forward ledge; the long inclined cut-
ting-rollers and the following finishing-roll-
ers, connected - to said arms; and the point
and base connected to the front and rear ends
of said body, substantizlly as specified.

In testimony whereof we affix our signa-
tures in presence of two witnesseg.

WILBER D. FORSYTH.
ENOS- T. BELL."
Witnesses:
A. FRASER LEGGATH,
THOMAS LEGGATE.
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